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Allelopathic effects of the extracts of the invasive plant
Daucus carota L. on four turf grasses
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' Hengyang Academy of Vegetable Research, Hengyang, Hunan 421000, China ;
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Abstract: [ Aim] This study aimed to test the allelopathic effect of the water extract of the invasive plant Daucus carota L. on four
plant species. [ Method] The effects of water extracts from roots, stems, and leaves of D. carota L. at different concentrations (0,
10, 20, 30, and 40 g - L") on the seed germination of four species were observed and recorded by using the method of filter paper
in the culture dish. The allelopathic effects of the water extracts of D. carota L. were analyzed according to the allelopathic compre-
hensive effect index. [ Result] The extracts from different parts of D. carota L. had certain effects on the germination rate, germina-
tion potential, germination index, vigor index, root length, and shoot length of the recipient seeds. Moreover, synthetic effects of al-
lelopathic index showed that with the increase of the concentration of the water extract from the roots, stems, and leaves of D. carota
L., the allelopathy inhibition to Trrifolium repens L., Lolium perenne L., and Agrostis matsumurae L. increased. The allelopathic
effect to Festuca arundinacea L. was a double effect of "low promotion and high inhibition" . The order of tolerance for the four turf
grasses was F. arundinacea L. > L. perenne L. > A. matsumurae L. > T. repens L., and the allelopathic effect of the leaf extract from
D. carota L. on these species was stronger than that of the roots and stems. [ Conclusion] The allelopathic effect of the extract of D.
carota L. on the 4 plant species is significant. Species with strong tolerance can be used for revegetation in serious invasion areas.
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[ RETOR S MR AR Y I AR B B2 K 5 ( Sara
et al. ,2012; Zhang et al. ,2021) , ZE AW HA
TR AR H R PR BEAE R ) 0 AR R T G A
PACRGRAEZ A LYK, AR TR i
SR N BT R e SR A R (e S =
2019; RIS 2021)  ARFIAAEYIX M B
R SEMARAER R AR KR T (AR AR, 20205
FR TS5, 2019) , W R ¥ Eupatorium catarium
Veldkamp ZKIZFEHONT 4 FVEYIRDF0] & A4l i A 1
KA BRI E T, ELREE IR P20k B2 r 15 R, Ak
SRSV 3 1 R (T RPR A 2016) 5 AR B i L, 38
o TRHUE S5 0 WA I, S A AR
RN SEMAS AP AR BRI B A= e (2R
2EAE 20205 FEE AR, 2011) , WAk H 4 Mikania mi-
crantha H.B. KK MEALE) BT REAE I A 2R AR
J, HETAEHE F B AR AT A HA ) A9 A= 1 (R AIE
P, 2021) s MBI R AR A8 X, — 5 T ] ] 3 5
B 5 A A T S e R AR 9 AR 1K
T — 5 TS5 A MR ) 5 A BT IR DD SR R Y
DCHAEY) , AR TS Wb 22 R, 52 00 B D RE, 2%
H B (B, 2018 AR, 2017)

WA N Daucus carota LR TN, 2T
FHAE DR AR AR A Y, 42 [ 45 HU 4 A 5 A
(SKIIAE 2021) , 76 3 3043 b DX ) Bl AR S R 42
HE A R AR ALY (I 4, 2020) o BFSEER
B BRI DK RSN RAR 5 BT —E 14k
EF (PR AR5 ,2014) (HCTRFHA B b KIZ4R
YRS B B BT B R RN 4 v A K R AR B AT 1
AT 2R % N AR W E /Y O7 5, ST BE R A b
M 25 AR BE KR & WO =1 Trrifolium re-
pens L. BB FEE Lolium perenne L. T§ &7 Agrostis
stolonifera L. FIEEZE Festuca arundinacea L. FPF 8
BRI, BERITE IS DA R R
BB LR S PN A [ B RO B 81 2 M b
A IR 32 28 5, D BFEA 3 N AR ™ H 4 X 5 3
8 A S AL 53 B (AL BRI .

1 HE5HE
L1 R

2021 4F 6 A, fE W) Mg 4 M5 B R IR

(26°87'N,112°75'E , ¥4k 78 m) RAEBFiH &
MREMZEN, B =t B R GBS
0 T AL BT T A SR A R A

1.2 REHE
1.2.1 H#HE D RKERAWH & SHERR RS
(2018) A5 ik F R AR B ET I MR A7)
TEZERK e, A FEE BRI T JE 5T 0 1 ~
2 em YR BEHEATRIEE , By i I 1 0.425 mm FLAR T
3 FRECEFER B MR ZEFIH# K 40 g, J 1000 mL
ZEMRIKAE 25 CHAF T ,120 r - min™ PRI IREZ48 h,
FH 3 ZE 20 A0 AR JE 40 uE iR SR W, 1 AL R
0.45 pmflALUENR I8, BV 40 g - L7 HOEF
WA AR ZE IR R RV, P 2 R K R
10.20.30 g - L™ R4, 4 CUKFADRAE .
1.2.2 ALREAE A SRR IR LIS A0 K 25 vk i
Fr &R (IR RS ,2021) , 1 50 A K/ A1
AR Y A B PR R T 0.3% 1Y 1 R IR BRI
WOHFE 10 min, JCREK UL 5 U, F IR T Fh
FRIKS, BT EHRERN 9 em HA X2 IEACH B
FRMLM A3 SIS [l B2 B B 2 N AR 25 Fnt
BRI 5 mL, LIZEIRK 0 B (CK) |, B b B 3
WHESR 7525 CHEECREEFRAE T 12 h SGIRIEFR,
T R IE b IR PN ZE IR K DARSHR
1.2.3 I Z 3 E fu ik H DL ZF 5 i b B
1 mmoA bR I 5% R 25 AP 78 5 5 RITHIR R 2R
(germination potential , P.,) %8 7 KitH K& 25 % (ger-
mination rate, R ). & % ¥§ Z ( germination index
1) \?ﬁjj*gﬁ(vigor index, 1) ,% 7 RMNEEFR L
BEHLIEER 10 #RZNET, AR 1 mm (19 5 R &%)
AR (root length, L) FIZFEK (shoot length, L)

Po/% =5 d WEZFF T8/ MR Fx100;

Ry/% =T d WA ZF Rl T80 A 1x100;

lo=2(1:/1) 3

Iy =1:S;
e HIBE H R ZE ¢ AN Y &2 KB, S N R
AR 2

% I8 Williamson et al. (1988) f9J5 %%, 151k
JEBL N H8 B (vesponse index, I,),1,=1-C/T(T=
OB 1,=T/C-1(T<C) X\, C AXTHEME, T Mk
FE, 1,>0 FoRMEHEMEFT, 1, <0 g3kl Ve, 4%
B RN 5 A A T B — B

AR ZE A N F8 8L ( synthetic effects of allelo-
pathic index, I ) A7l —i & W AL 3% 7] — 52 (4l
WA NGBS 1, BRI, Iy, = (I, + g, +
sty s +1i6) /6, S Ty~ T o 53 500 R R 2 38
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KA KRG IR MR i AR IR AL
WAER, T <O JAMEIAEHT, 1o, >0 A SR T, 4
AR /INE 7R AR A HT 5 B
1.3 HiESH

FIH Excel 2003 BEATRHEALPE, >R ] SPSS 22.0
BAFIEATHAR K (one-way ANOVA) F1 =K 2} 2245
B (three-way ANOVA) ,Duncan FRiEMFT2HE AL,

2 HRE5SMW
2.1 HHPE MARSLRREX ZEEY T FL
EES A

BEFE PO AR 2R R AR A, H
IR IBER B A 2 AR R AR B, PR R R R

FERFEIE MR AR AN EE T | &SR0 R 2R A B
B NZE MR ERRAL RN B B A 0 2 e
JERARMEE (R 1), BFEHE MR ZE R RO
P = RS PR ) 2 R A AR B R T R R
PN, AR PR E N 40 ¢ - LB, 4 PR
W& R ARME, 5 CK M b, R B E2Z R (P
<0.05), 7F #1245 W Ab # T 43 50l BEAIK 71.53%
12.95% 46.06% 1 16.08% , 1E 2532 HER AL B 4351 b
1156.94% .10.08% .52.81% 1 11.18% , 1 M-I2 #E 3 Ak
FER 43 51 P4 100.00% | 15.83% . 79.77% F1 34.26%
PPl MR 25 MR LB 4 R G 2R R KA
T 0 A AR I A I (g 0 5 B K AR AN ZE

x1 HHAE MAEMORRELSET 4 HEFERHFRORFER

Table 1 Seed germination rates of four species treated with extracts from different parts of D. carota at different concentrations

QbR ¥ Concentration K 2F#R Germination rate/ %

Treatment /(g- L) H =1 T. repens BT L. perenne JIEA A. stolomifera  #53E3F F. arundinacea

CK 0 91.33+0.94a 92.67+1.89a 59.33+4.99a 95.33+3.77abce

2 Root 10 59.33+10.37b 93.33+0.94a 42.67+3.77bed 95.33+2.49abc
20 51.33+3.40b 88.00+7.12ab 34.67+0.94de 95.33+2.49abc
30 37.33+5.73¢ 86.00+1.63bed 33.33+0.94def 89.33+3.40bed
40 26.00+4.32d 80.67+0.94bc 32.00+2.83ef 80.00+1.63ef

2% Stem 10 86.67+2.49a 92.00+1.63a 46.00+1.63b 97.33+0.94a
20 84.00+4.32a 92.00+4.90a 44.67+3.40bc 96.67+1.89ab
30 80.67+6.80a 88.67+0.94abc 42.67+4.99bed 88.67+4.11cd
40 39.33+3.40¢ 83.33+4.11bed 28.00+8.49ef 84.67+2.49de

M Leaf 10 17.33+2.49de 93.33+2.49a 50.00+2.83h 96.67+0.94ab
20 16.00+8.00ef 91.33+3.77ab 35.33+4.99¢cde 94.67+4.11abe
30 3.00+1.00f 78.67+4.11d 24.67+6.60f 74.00+5.66f
40 0.00+0.00f 78.00+4.90d 12.00+1.63¢g 62.67+5.25¢g

[) 5 588 AN [l - BE R R AN [R) AL B ) 22 57 2. 35 (P<0.05)

Different letters in same column indicate significant differences between treatments at the 0.05 level.

22 HPFE MAESHMSRENZFEEDHTFE
FRHHIT
Bl EFEH A MR ZE RO B AR N, A
RS JRERI Y R S SRR R e R R A
FRAFBIEEFAE MR ZER PR AL BT, B vk B2
PRGNS S R IE R (R 2) . HIRERK
W N 10 g - LB, [ =T8T R0 & 2F 35
CK M, 23 M FEAK T 34.09% F139.09% , 4 i & 1%
T CK (P<0.05) , BERMEFFHRFHE CK
FHEE A BN T 6.26% F17.64% , 22 39K .3 78
IR PRI K 10 g - L7UNE, P = R RS &
ZFS CK ML, 3 BIFER T 5.31%F135.64% , Hih
BN K ZF R BT CK (P<0.05) , B2 A
R RSN T 3.13%16.11% ,5 CK
SRR E  EIRERORE N 10 ¢ - LTEF, A

= BRSBTS R 2R CK A
L, 23 S FEAR T 81.06% .2.34% . 20.69% F1 0.72%
HbE = Mg R LR EEMRT CK
(P<0.05) , MIZHEMWMHE R 40 ¢ - LB, (=0t B
27w G RURNE E P R R B ERT CK (P<
0.05), 76 M I $2 AL P2 R 4 B B AR T 71.97%
25.78% 62.07%F1 11.45% , 1E 532 HERALHR T /3 5[
iR T 56.82% .15.62% . 70.12% F15.34% , 16 M2 42 W
ST AR BIRAR T 100% 36.72% 80.47%F129.77%
FPEASE MR 25 AR 4 FhRm LR Y & 2R3
TR D BRI I T o 5 BT AR RIS
23 HPE MNAESMCSRENZFEEYHTE
Al

Bl 75 P A MR 25 IR SRR R I, B
RS BRI R SRR AU BRI 5 CK AL,
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YJHA B3 2 5% (P<0.05) , 22 B0 & 28 B Y
W N ZEIRRIRAC BT BV A4 5 2 S e
MBS, M F 20 1A PR B R 8 MR 25
VLA | BEU E 39 0 52 S 0 vy )i e A1 4
(%3). BIE MR ZE RS = A
JBCRR ) R R RO R B R T JR A2 ORI 5, HL
RG]y 40 g - LIS, =0t RAZ RS J B

IS 4 P PR R 2RI R B e R fE, 5
CK ML, ¥ B A 3 22 5 (P<0.05) , TEAR R S AL
PR 2 S BEAR T 79.29% . 35.96% . 71. 66% FI
17.33% ,7E25 12 BER AL 1R 40 B B A T 78.37% .
25.58% .70.43%H1 13.74% , 7E M2 H2 AL FE R 4351
FEA T 100% 37.05% .81.93% 1 48.39% .,

R2 T MAEFMORRELET 4 HMEFEHLTFR

Table 2 Germination potential of four species treated with extracts from different parts of D. carota at different concentrations

Qb PR ¥ Concentration K ZE# Germination potential/ %

Treatment /(g- L™ =T repens MBI, perenne Y AL stolomifera E17E3F F. arundinacea

CK 0 88.00+1.63a 85.33+2.49ab 58.00+5.89a 87.33+4.11ab

AR Root 10 58.00+9.93b 90.67+3.40a 35.33+0.94b 94.00+2.83a
20 50.67+4.11b 81.33+8.06abc 29.33+3.40cd 92.67+4.11a
30 36.67+4.99¢ 80.00+1.63abc 25.33+2.49¢f 85.33+4.99abc
40 24.67+4.71d 63.33+2.49de 22.00+1.63¢g 77.33+£3.77c

2% Stem 10 83.33x4.11a 88.00+3.27ab 37.33+1.89¢ 92.67+0.94a
20 82.67+2.49a 87.33+2.49bc 35.33+3.40c¢ 91.33+3.40ab
30 80.67+6.80a 77.33+0.94d 34.67+6.80c 86.00+7.48abc
40 38.00+4.32¢ 72.00+5.66d 17.33£4.111g 82.67+3.77bc

nf Leaf 10 16.67+2.49de 83.33+£6.60ab 46.00+4.32b 86.70+5.66ab
20 8.67+7.36ef 77.33+5.25bc 32.67+5.25¢d 86.00+3.27abc
30 1.33+1.89f 58.00+6.53e 20.67+6.60ef 68.67+2.49d
40 0.00+0.00f 54.00+7.12¢ 11.33+£0.94¢ 61.33+3.40d

[R) BBt I AN TRl - Bk AR AN [R) A 3 ) 25 5 W 28 (P<0.05)

Different letters in same column indicate significant differences between treatments at the 0.05 level.

®3 HHY NAEFMRRELET 4 HETEH L FIEY

Table 3 Germination indexes of four species treated with extracts from different parts of D. carota at different concentrations

Qb HeJE Concentration K ZEAEEL Germination index

Treatment /(gL H =1 T. repens FAEYE L. perenne IR A. stolomifera EE3E F. arundinacea

CK 0 35.88+0.58a 15.60+0.36ab 9.74+1.26a 13.39+0.86bcde

2 Root 10 19.58+5.66¢d 15.49+0.57ab 5.36+0.17¢ 15.06+0.43a
20 17.61+3.02d 13.24+1.39cde 3.95+0.06def 14.34+0.29ab
30 10.66+1.47e 12.56+0.35de 3.60+0.12ef 13.10+0.58cde
40 7.43+2.13ef 9.99+0.28f 2.76+0.10fg 11.07+0.62¢

2% Stem 10 27.73+3.53b 15.77£0.54a 5.51£0.08¢ 14.07+0.49abc
20 23.52+1.93bc 13.88+0.30bcd 5.07£0.52¢d 13.73+0.37bed
30 22.80+3.39bed 12.95+0.08de 4.65+0.61cde 12.30+0.55ef
40 7.76£1.08ef 11.61£1.25¢ 2.88+0.78fg 11.55+0.66fg

Mt Leaf 10 3.21+0.46fg 14.88+0.87abc 7.82+0.62b 13.74+0.61bed
20 1.54+1.39¢ 12.76+1.41de 5.22+0.83cd 12.68+£0.42def
30 0.28+0.28¢ 9.85+0.47f 3.25+0.76f 8.93+0.51h
40 0.00+0.00g 9.82+0.75f 1.76+0.22¢ 6.91+0.23i

[7) 5 B8 i A [l 7 BE R R AN [ AR BRI 25 57 .25 (P<0.05) .

Different letters in same column indicate significant differences between treatments at the 0.05 level.

24 FHHPE M AEBARRRYZEEDHFIE
kit oAl

BEE EFEI S MR 2 R SRR BE RSN, H
S R B S B A S 4R B BRI,
5 1 K ZF AR RORE R B 1) 140 SR S g s AR
(K 4), UMRIEBKRE N 10 g - L0, =01

IS P 1 1 148 B0 BIREAR T 54.52% F124.57% ,
BEMT CK (P<0.05), @ F5 TG 808 1
37.75%, B3 T CK (P<0.05) ;7€ 10 g - L™ 28R4
TRALFER | A =0 SRS wORN BT BER A TG 5 50
AR T 10.33% (12.31%F01 33.87% , HorP B g i 3
TR EML T CK (P<0.05) , B -2 116 11454k
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T 34.91%, B F & T CK(P<0.05); 7E
10 g - L' MRS LT, {0 R 2Z RO 8T I
RIS J7 48 B4 M BE AR T 90. 86% | 23. 67% Al
5.97% o = R A BTG T HR A R LT
CK (P<0.05) , BEFAE aB38 N T 2.58% , 5
CK I Z R AR, YEBHEWEKE N 40 ¢ - L

B, = SRR R & R R R SRR AR
FLTF CK (P<0.05) , FEARIZ S VR AL 3T 43 FEAIK
T 82.31% .45.50% .64.91% i1 29.68% , 1 L1242 K
REFRR 23 B AR T 82.40% . 52.30% . 73. 41% F
21.52% 76 M 32 48 W AL ¥R T 43 BIBE AR T 100% |
69.16% .83.62% 1 79.64% ,

x4 FHRE MAREBLRRBCET 4 HETFENE NS

Table 4 Activity indexes of four species treated with extracts from different parts of D. carota at different concentrations

Kb B Concentration 1% JI48%K Vigor index

Treatment /(g - L™ ) H=1T repens MASEY L perenne B AL stolomifera E2E3F F. arundinacea

CK 0 21.88+2.25a 75.85+2.09a 9.89+1.13a 43.02+3.99bcd

#2 Root 10 9.95+£2.53¢ 75.80+1.71a 7.46+0.96bc 59.26+0.75a
20 9.78+1.19¢ 58.64+6.48bc 5.04£0.54de 46.99+1.40bc
30 5.53+0.66¢ 51.37£2.57cde 4.47+0.71def 40.57£2.06cde
40 3.87+1.31de 41.34£3.46ef 3.47+0.63efg 30.25+2.31f

Z£ Stem 10 19.62+3.00a 66.51+5.92ab 6.54+0.24cd 58.04+6.05a
20 15.33+£2.74b 52.58+0.63cd 5.61£0.54cd 49.63+2.47b
30 14.12+2.53b 47.17+0.81de 4.78+0.47de 38.66+2.01de
40 3.85+0.40de 36.18+7.45f 2.63+0.60fg 33.76+4.75¢f

M Leaf 10 2.00+0.37de 57.90+8.52bc 9.30+1.34ab 44.13+4.95bed
20 0.94+0.87¢ 43.19+6.73def 6.13£1.95¢cd 31.05+4.61f
30 0.18+0.21e 22.66+1.97¢ 3.35+£0.91efg 14.05+0.45¢
40 0.00+0.00e 23.39+0.99¢ 1.62+0.23g 8.76+1.23¢

[V 5 B3I J AN [a) 5 B R AN [e) b B ) 25 5 (2 35 (P<0.05)

Different letters in same column indicate significant differences between treatments at the 0.05 level.

2.5 HPE MAETAAIRIRRI 4 MEREREK
EOpEA

HI28 5 AT, FEBFA 2 MR 25 IR AR MRk B
=10g - LB, (1 =R KB B EIRT CK (P<
0.05) , MR FEIRUE R 40 ¢ - L' B Ry S (IR, BEAIR
T 100%; TR B 8 bR X R PR R WK E =
10 g « L7'A, BERRK Y W ZR T CK (P<0.05),
M IR LRI E T 40 g - L7 I R SmARAE, 43 IR
T47.28% ,38.49% ; 16 BF A 25 D ML= 2 W vk T
10 g « L7'B, AR K . 3 % F CK (P<0.05) , Bl
IR PO B RS IR R TR, 5 CK 253 AN i
F R ERIIE =20 g - L7 R IKE =
10 g - L'AbFEAY, 5 CK 225 1 3 (P<0.05) ; ¥ ¥
RS CK AH L, FERNR PRIk =10 ¢ - L', 2
RISRRE =30 ¢ - L' MR EEREE =20 g - L™
i, 2553 3 (P<0.05) IR HEIR I E R 40 ¢ - LB
BARAE, 23 WA T 50.81% 31.27% 53.75%
2.6 FAE M AETMABIRKEIT 4 MEFEFK
Eap=Al

H12 6 AIHL FEMR SR IROR N 40 ¢ « L',
H =M E 2R BT CK (P<0.05) 5 B2 HL2F

K5 CK ML, FEHGR R =30 ¢ - L', 22 0
BREBHEE =10 g - L' EFEE (P<
0.05) , 25 MR E Y 40 ¢ - L7 R IR,
IR T 36.63% .50.82% ; i £ F I H K 5 CK
AL, EMH R RBOR T =20 ¢ - L' LT CK
(P<0.05) , 763 25 R4 BN 40 ¢ - LAY
A, 43 BIREAR T 14.95% .9.35% .60.44%
27 HMEREMFHEN=ZEAZZEERSHT
AR ZE I AT, PR R BRI K
YR FEXTREIP R 1 K AF AR 0 3 5 R (P <0.01)
(F7), WHEFZHTT  BARRF RN Rk
FEACHAE XS K25 R 3 MR ZE R AFE
FEFNR (P<0.01 ) 5 12 H2 R0 248 R RE B 5 o 22 B
FEXPRERE R 1 & A B 35 5 (P<0.01) ;1248
VROV P RN B R O o 8 AR TN 2 ZEHR TG 14
BORZF K BAA R 3520 (P<0.01) XA A i 2%
SN (P<0.05) , fE=HE I 2500 B3R
T2 BRI R R B S R A B R R R S
REFFEBA N LTI (P<0.01) WHR KA B E
M (P<0.05) . MR AR PR 12 B2V B 1 B B
AR BB R 2 R 4l e AR K A S AR FR AT
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P ER S U ESE S AL EE
2.8 FHHE MAREMLRR KX 4 FELEHL
BB RN

BRI AR 25 RSO F = SR RO
B B 77— AL A VR T Bl B
MR PEIRALE AN, A ) 4 P2 ik
(% 8). BriIg MR 2= R SE X & 2 Bl T
U3 B Ay < AERARE v 410 A U AR N, 4 o e B e
ER NS U ) ey SN TR e AV 1]
&N R B MR THR SR 4
b B (A A P 588 55 WY 1 = > B i
B> HRA SIS0 B N 2RO 4 Fh T

TR A A FH a8 55 00 O B e > 1 = >R
HESEEF,
3 itig

PRIBATE FH 2 400 7 K 300 20 A ot A R B B B —
Fofadh o ML, A ) B e AT A0 5 4 8 EUR 23 TR] A 4
AR I R 40 R T R A R R R 40 i G
TR F s b = A SRR AT RER
URIMER V-7 5% ( Toshihiro, 2019) , HE )AL IEEAE HI5R
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Table 5 Root length of four species treated with extracts from different parts of D. carota at different concentrations

Kb B Concentration HEK Root length/cm

Treatment /(g- L") =M T. repens MR L. perenne BIEH A. stolomifera 1 2E2F F. arundinacea

CK 0 3.15+0.34a 4.78+0.09a 1.07+£0.07b 3.07+0.24ab

2 Root 10 0.69+0.06d 3.87+0.41b 1.55+0.12a 2.14+0.37de
20 0.61+0.08d 3.82+0.04bc 1.26+0.14b 1.76+0.39ef
30 0.58+0.08d 2.67+0.10fgh 1.21£0.20b 1.70£0.29ef
40 0.61+£0.05d 2.52+0.08gh 1.02+0.11bc 1.51£0.04f

Z£ Stem 10 2.27+0.31d 3.92+0.21b 1.16+0.17b 3.53+0.09a
20 1.73£0.20c 3.50£0.49bcd 0.74£0.06d 2.98+0.13bc
30 1.46+0.10c 3.33+0.13cde 0.69+0.09d 2.48+0.12¢d
40 1.54+0.24¢ 2.94+0.26efg 0.44+0.06e 2.11+0.18de

M Leaf 10 2.60+0.13b 3.18+0.18def 0.83+0.05¢d 3.02+0.31b
20 2.29+0.21b 2.98+0.26defg 0.71£0.05d 2.50+0.09cd
30 1.43+0.13¢ 2.15£0.03h 0.59+0.08de 1.50+0.16f
40 0.00+0.00e 2.20+0.26h 0.41+0.06e 1.42+0.26f

[7) 51 588 5 AN [l 7 BE R R AN [ Ab B ) 22 57 2. 35 (P<0.05)

Different letters in same column indicate significant differences between treatments at the 0.05 level.

x6 THE MNARIMORRELET 4 HEFEHFK

Table 6 Shoot length of four species treated with extracts from different parts of D. carota at different concentrations

Qb3 e Concentration ZfK Shoot length/cm

Treatment /(g - L™ =T repens ML L. perenne By AL stolomifera 3 F. arundinacea

CK 0 0.61+0.06abc 4.86+0.04a 1.02+0.02bc 3.21+0.12¢d

#2 Root 10 0.51+0.03¢ 4.90+0.15a 1.39+0.18a 3.94+0.06ab
20 0.56+0.03bc 4.44+0.33ab 1.28+0.13ab 3.28+0.13cd
30 0.52+0.01c 4.09+0.22bcd 1.24£0.15ab 3.10+0.15de
40 0.51+0.04c 4.13+0.24bcd 1.25+0.21ab 2.73+0.08ef

Z£ Stem 10 0.71+0.04a 4.22+0.33bc 1.19+0.05abe 4.12+0.29a
20 0.65+0.07ab 3.79£0.13cde 1.11£0.03abc 3.61+0.09bc
30 0.62+0.02abc 3.64+0.07de 1.03+£0.05bc 3.14+0.06de
40 0.50+0.03¢ 3.08+0.29f 0.93+0.06¢ 2.91+0.24de

M Leaf 10 0.62+0.04abc 3.87+0.40cde 1.18+0.08abc 3.21+0.33cd
20 0.60+0.02abc 3.37£0.24¢f 1.15£0.20abc 2.44+0.29f
30 0.55+0.05bc 2.30+0.09¢ 1.03£0.13bc 1.58+0.13¢
40 0.00+0.00d 2.39+0.15¢ 0.93+0.13c¢ 1.27+0.19¢

[ B0 Kt I AR T Bk R AN ) Ak B ) 22 57 4 2 (P<0.05)

Different letters in same column indicate significant differences between treatments at the 0.05 level.
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Table 7 Three factor variance analysis of the effects of extract types, concentrations
and species on turfgrass seed germination and seedling growth
AR SR Source FH F value
of variation A df RIFHR, REH P, RAHRE L, ICWIE R O & Ly K L
2 111.12* 157.67* 151.05* 145.28 ™ 31.01™ 111.35*
3 64.42 " 96.50 ** 91.82 ™ 160.97 * 56.42* 63.55™"
S 3 481.95* 553.48 ™ 321.66 ™ 1478.78 ™ 360.24 ™ 1551.17 ™
ExC 6 3.13* 3.25* 1.91 2.13 3.68 4.98™
ExS 6 37.94* 48.98 " 79.73 27.00 * 17.40* 27.80 "
CxS 9 1.39 1.74 7.42* 25.47* 2.39" .11
ExCxS 18 2.33* 2.97* 5.61* 1.67 1.98" 1.10

N FROR B R (P<0.05) ¢

O FOR R (P<0.01) s E AR, C IR, S . REPF R A Bl

“* 7and“ ™ ”indicate significant differences at the 0.05 and 0.01 level, respectively. E: Extraction species; C; Extract concentration; S; Turf-

grass species.

®8 HHPY MAREBMLIRREX 4 HEFEHLRE SR

Table 8 Allelopathy comprehensive effect index of extracts from different parts of D. carota on four species

R AL AR TORER & RO IE R I S e
Donor plant site Recipient plants 10g-L"! 20g- L' 30g-L7! 40 g- L7 Average Ranking
#2 Root H = T. repens -0.437 -0.466 -0.595 -0.667 -0.541 1
HAEL L. perenne -0.021 -0.126 -0.209 -0.304 -0.165 3
BB A, stolomifera -0.130 -0.274 -0.317 -0.387 -0.277 2
E2E3F F. arundinacea 0.056 -0.034 -0.104 -0.230 -0.078 4
2% Stem H = T. repens -0.093 -0.194 -0.239 -0.568 -0.274 2
AL L. perenne -0.067 -0.148 -0.206 -0.298 -0.180 3
BT A, stolomifera -0.185 -0.293 -0.336 -0.549 -0.340 1
"3 F. arundinacea 0.121 0.049 -0.077 -0.147 -0.014 4
M Leaves H = T. repens -0.598 -0.666 -0.770 -1.000 -0.759 1
BB L. perenne -0.140 -0.232 -0.437 -0.439 -0.312 3
BIRLH A, stolomifera -0.110 -0.310 -0.501 -0.661 -0.396 2
FE3E F. arundinacea 0.009 -0.126 -0.408 -0.508 -0.258 4
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